The introduction of the treponemal immobilization (TPI) test by Nelson and Mayer (1949) provided the first verification test for syphilis which proved fully acceptable to the clinician. After 20 years it is still accepted by a large body of opinion as the verification test of choice for the diagnosis of latent and late syphilis.
The test's characteristic of becoming positive towards the end of the primary or in the early secondary stage of the disease, after the classical tests and the Reiter protein complement-fixation (RPCF) test, requires that a further specimen be examined after a few weeks before the diagnosis of a biological false positive (BFP) reaction can be accepted.
The technical difficulties of the TPI test are numerous, many stemming from the need to use freshly-harvested living treponemes for each batch of tests. The introduction of the fluorescent treponemal antibody (FTA) tests removed this problem, but until the development of the FTA (Absorbed) test, these procedures lacked either sensitivity or specificity. While the FTA Absorbed (FTA-ABS) test is replacing the TPI test in many centres, the limiting factor in their application is that both are read microscopically.
The publication by Rathlev (1965 Rathlev ( , 1967 ) of a haemagglutination test utilizing pathogenic Treponema pallidum for the serology of syphilis, provided the first practical serological test using these organisms which could be read with the naked eye. It was decided to investigate this reaction, which was based on the agglutination of tanned formolized sheep erythocytes sensitized with a sonicate of washed Nichols strain Treponema pallidum. Experiments were carried out to define the conditions for the test and these confirmed Rathlev's findings, as did the work of Tomizawa and Kasamatsu (1966) .
The results of the preliminary examination of the test were satisfactory, and it was decided to modify the test so that it could be applied to all specimens received by the laboratory. The need to absorb all specimens before testing was eliminated by replac-Material and methods TREPONEMAL ANTIGEN 20 to 40 ml. quantities of azide saline were added to extraction flasks containing two or four orchitic testes of rabbits inoculated for the TPI test which had been obtained either after extraction of suspension for the TPI test or from any surplus animals. The flasks were placed on the Kahn shaking machine for 20 minutes and the fluid decanted and lightly centrifuged. The resulting supernatant was stored at 4°C. until a convenient volume was accumulated. The treponemes were deposited by centrifugation in an angle centrifuge at approximately 7,000 r.p.m. and the deposits re-suspended in azide saline. The suspension was again lightly centrifuged and the supernatant retained. The treponemes were further washed by centrifugation at 7,000 r.p.m. and re-suspended in fresh azide saline six times. The resulting buttons of treponemes were suspended in distilled water to give a density of Brown opacity standard 3, and disrupted in a waterjacketed vessel using a M.S.E. sonicator fitted with a 20 mm. diameter probe moving 7 ,i at 20 kHs. for 10 minutes. Sodium azide was added to give a concentration of 1 in 1,000 and the resulting antigen stored at 4°C. 
Control suspension
The control cell suspension was prepared as above using pH 6-4 buffered saline in place of antigen dilution.
Screen test
As part of the procedure for preparing and distributing the serum dilutions for the cardiolipin Wassermann reaction (CWR) and the Reiter complement-fixation test using the multiple pipetting and diluting machine, 0 3 ml. volumes of a 1 in 30 dilution of serum in barbitone buffered saline (BBS) were placed in the wells of M.R.C. pattern plastic plates. At the same time that the antigens and complement dilutions were added to the complementfixation tests, 0-2 ml. of the test suspension was added to the 0 3 ml. of the serum dilution, making a final serum concentration of 1 in 50. The plates were well shaken and placed in a single layer on the bench in the hot room (37°C.) and covered with a polythene sheet to reduce evaporation. The FTA-ABS tests when the latter was used as the principal reference test from October, 1971 , to July, 1972 . During this period, no absorption procedures were carried out for the THA test and invalid results were only encountered in two per thousand uncontaminated sera. The 4,1 11 specimens were selected from about 84,000 requests because reactions were found with one or more of the routine tests (CWR, RPCF, THA) or the clinical findings recorded on the request form suggested a diagnosis of syphilis, or in general on request by the clinician. The group included a proportion of treated patients.
The tests agreed in 3,603 patients (88 per cent.). The 1,936 patients with negative THA and FTA-ABS tests included 1,898 in whom both the CWR and RPCF test gave valid results. In 693 the CWR was positive or weakly reactive, corresponding to a rate of 0-8 per cent. and in 174, the RPCF test was positive or weakly reactive, a rate of 0-2 per cent. In four patients, the CWR and RPCF test were both positive. These included two patients with untreated primary syphilis confirmed by dark-field examination. In all, twenty patients were found to have positive or weakly reactive CWRs and RPCF tests, a rate of about 1 per 4,000. In the 221 and 287 patients in whom a discrepancy was found between the THA test and FTA-ABS test, a diagnosis of syphilis had been established before the examination of the specimens in 18 per cent. of both groups. The FTA-ABS test was more sensitive in untreated early acquired and treated congenital syphilis, detecting fourteen cases compared with one, and six cases compared with none respectively. It will also be noted that the specificity of the THA test in this unselected material is virtually dentical to that found in the antenatal group.
The 1,667 specimens with positive or weakly reactive FTA-ABS and THA tests included 424 (25 per cent.) in whom the CWR and RPCF tests were negative and would therefore not have been detected without the use of the THA test as a routine.
The additional patients detected by the THA test included seventy who were said to have been treated and 113 who were recorded as untreated, although further investigation provided a history of treatment for syphilis or yaws, perhaps 20 or more years before, in a proportion of cases.
Conclusion
The general impression of the test system consisting of the THA, CWR, and RPCF tests has been of great sensitivity in the detection of treponemal disease, treated and untreated, with the reproducibility of the THA test equal or superior to that of the complement-fixation tests. The rate of non-specific reactions given by the THA screen test using unabsorbed sera was about two per thousand, but was considerably higher with plasma and infected specimens. Partial prozones were not uncommon but were invariably associated with strongly positive results of the complement-fixation tests. 
